Oral squamous cell carcinoma (OSCC) is a complex disease with heterogeneity in its clinical and pathological presentation as well as phenotypic and biologic behavior. Despite tremendous advancements in the field of genomics and technology, this particular entity still continues to contribute significantly to the mortality rates worldwide. 1 Research that is directed toward the identification of molecular strategies adopted by cancer cells for survival, growth, invasion, and migration along with development of novel therapeutic schemes accordingly might help us to overcome this Delphic disease. In recent time, colossal development has been made in the field of cancer research exploring almost all the aspects that are linked with cell physiology. However, entering into totally new territory of cancer biology is the need of the hour that might solve the complex maze of cancer initiation and progression. One such area is Cajal bodies that are yet to be investigated for their role in oral carcinogenesis.
Telomeres are nucleoproteins that cap the ends of chromosomes and guard them from degradation, recombination, and endto-end fusion. Several transcriptional, posttranscriptional, and epigenetic regulations are associated with the maintenance of length of telomere of the chromosomes in cancer cells. A detailed understanding of these mechanisms in-depth may endow us with novel biomarkers and targets for early detection of oral cancers, determining their prognosis, and aid in advancement for effective therapeutics. 2 Telomerase, a ribonucleoprotein polymerase with a RNA component (hTR) and reverse transcriptase subunit (hTERT), upholds telomere ends by the addition of the telomere reiterate TTAGGG. 3 The telomerase RNA component (hTR) presents a template for the synthesis of telomere that is catalyzed by telomerase reverse transcriptase (hTERT). 2 Maintenance of the length of telomere is crucial for genomic solidity and most cancer cells maintain telomeres and divide indefinitely, thus, become immortal through upregulation of hTERT and increased telomerase activity. 4 Even though the role of telomerase in chromosome maintenance and oncogenesis is well established since years, very little information is available about the crucial steps involved in telomerase synthesis, including the sites for hTR and hTERT localization within the cell nucleus. A work by Narayanan et al. 5 and Lukowiak et al. 6 on xenopus oocytes suggests that telomerase RNA localizes to Cajal bodies and nucleoli within the nucleus. Named after Ramon and Cajal 7 who first described it in neuronal cell nuclei, Cajal bodies or coiled bodies are dynamic, spherical, membraneless structures, measuring about 0.1-2 µm in diameter, that are present free within the cell nuclei and/or physically associated to specific regions of chromatin. 8 The marker protein coilin is almost exclusively used to define the Cajal body in cells using human antibodies and auto-antibodies against it. 9 Though the exact function of Cajal bodies was very unclear in past, recent studies have found Cajal bodies to be a site for posttranscriptional RNA modification and an assembly of several ribonucleoproteins (RNPs). Results from studies based on microinjection discovered that the box H/ACA motif in hTR and other telomerase RNAs play a role in the subcellular localization of the RNA and guide nucleotide modification of snRNAs in the Cajal bodies. It is suggested that the survival motor neuron (SMN) protein and six other proteins of the gemin family facilitates the congregation of hTR and hTERT into active RNPs, including spliceosomes, snoRNPs, and transcriptosomes within Cajal bodies. Moreover, because of its direct interaction with the telomerase-associated protein GAR1, SMN may also play a role in the synthesis of telomerase. 9 Published data favor the verity that the telomerase activity is easily detected in many malignancies but not in normal cells. Even though hTERT is selectively expressed in cancer cells, hTR is expressed in both normal and cancer cells. Zhu et al. 9 performed hTR FISH experiment on HeLa cells and found a defined colocalization between hTR and coilin, the protein marker for the Cajal body, highlighting Cajal bodies as the foci for hTR. Yi et al. 10 previously proposed that the expression of hTR in normal cells is somewhat lower than that expressed in cancer cells. On the contrary, results from the study by Zhu et al. 9 show that the amount of hTR present in primary somatic cells is statistically comparable to the amount measured for malignant cells suggesting a discrepancy in the hTR distribution among normal and cancer cells; wherein the hTR accumulates within intracellular foci like Cajal bodies in cancer cells that show continuing telomerase activity but not in normal cell lines. Accumulation of hTR in Cajal bodies seems to be a hallmark of different cancer cell types including prostate cancer breast cancer and lung cancer. 9 The hTR accretion and recognition in nuclear foci including Cajal bodies seem to be reliant on hTERT expression as revealed in the hTERT-transfected fibroblast. Results of FISH by Zhu et al. 9 also revealed an apparent alliance of hTERT with Cajal bodies in HeLacells, signifying that hTERT is also present in Cajal bodies. It can be, thus, concluded that the Cajal body is the site for interaction between hTR and hTERT. An active enzyme is formed which maintains the length of telomeres in cancer cells making them immortal. Moreover, evidence of accumulation of hTR in Cajal bodies, specifically in cells with ongoing telomerase activity strongly, suggests that the Cajal body is the site of assembly.
